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Cholinesterase and YOU!
Martha Sylvia
Entomology Lab
Cranberry Station 
UMass Amherst
1988
• Diazinon
• Guthion
• Lorsban
• Malathion
• Orthene
• Parathion
• Sevin
• Omite
2008
• Actara
• Admire
• Avaunt
• Spintor
• Diazinon
• Lorsban
• Orthene
• Imidan
• Sevin
• BT products
• Confirm
• Intrepid
• Nematodes
• Pyrenone
• Nexter
(Pyramite)
• + Delegate
• + Assail
Cholinesterase Test Program
• Consult your doctor. 
• off season base line test 
(January or February)
• periodic testing during 
the season 
• monitor changes in 
chlolinesterase levels
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The nervous system of 
insects and humans 
have some common 
characteristics.
Why are some pesticides 
a health risk?
Nervous System
• Nerves communicate with electrical signals.
• Neurotransmitters are the proteins that carry the 
electrical signal across the gap between 2 nerves.
• Enzymes are the proteins that clean out the gap so 
the nerve is ready for the next signal
• Insects and humans have some of the same 
transmitters and enzymes.
Nerves act like spark plugs.  
They  send  an electrical signal to start an 
action.  
If something happens so that the nerve or 
spark plug ‘misfires,’ the muscle or engine 
does not work.
Nervous System
• Nerves communicate with electrical signals.
• Neurotransmitters are the proteins that carry the electrical signal across 
the gap between 2 nerves.
• Enzymes are the proteins that clean out the gap so the nerve is ready 
for the next signal
• Insects and humans have some of the same transmitters and enzymes.
•Nerves act like spark plugs.  
•They  send  an electrical signal to 
start an action.  
•If something happens so that the 
nerve or spark plug ‘misfires,’ the 
muscle or engine does not work.
Neurotransmitters
 Chemicals that relay, amplify or modulate 
signals from a neuron to another cell
 These chemicals bind receptors
 Acetylcholine was the first neurotransmitter 
identified in 1914
 Acetylcholine causes the voluntary movement 
of muscles in the peripheral and central 
nervous system
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Cholinesterase
 an enzyme, present in blood and some 
nerve endings, that aids the breakdown 
of acetylcholine and suppresses its 
stimulatory effect on nerves
 Breaks down the acetylcholine so that 
neuron can return to its resting state
Neuron
A single 
nerve cell
SYNAPSE
Gap between neurons
Signals are transmitted from neuron to neuron
An enzyme, acetylcholine esterase 
or cholinesterase, comes in and 
breaks down the acetylcholine to 
clear the receptor and stop the signal
Pesticides act as neurotoxins
 Acetylcholine esterase inhibitors
– Organophosphates
– Carbamates
 Nicotinic acetylcholine receptor agonists
– Spinosyn compounds
 Nicotinic Acetylcholine receptor 
agonists/antagonists
– Neonicotinoids
– Nicotine
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OP’s are cholinesterase 
inhibitors so they bind to the 
enzyme, cholinesterase, that 
is supposed to be breaking 
down the acetylcholine after 
the message is received
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OP’s  poisoning is not reversible, the 
insecticide will not release the bound 
cholinesterase.  The body must produce 
new cholinesterase to recover (several 
weeks!)
Carbamate (Sevin) poisoning is 
somewhat reversible and breaks       
down and releases some cholinesterase
Organophosphates (OP)
• widespread use and high toxicity
• interferes with important nervous system 
enzyme, cholinesterase
• Cholinesterase inhibitors – the cholinesterase is 
not available to help break down the 
acetylcholine and the neurotransmitters continue 
to fire
• nerves continuously send messages to the 
muscles
• causing twitching, convulsions, seizures and 
death
• Overstimulation of the nervous system
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acetylcholine and bind 
receptors and cause the 
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cause overstimulation
Binds to 
receptors
to complete 
signal
Neonicotinoids
• Act on the central nervous system of insects
• Causing irreversible blockage of postsynaptic 
nicotinergic acetylcholine receptors 
• BUT neonicotinoids are closer mimics to the 
insect acetylcholine than the human acetylcholine
• MORE specific to insect
• LESS ability to poison humans
• !!!
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Spinosyn compounds 
are acetylcholine 
receptors agonists
Spinosyn
compounds act by 
disrupting binding of 
acetylcholine in the 
receptors at the 
postsynaptic cell
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